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(57) ABSTRACT 

A wind energy plant and method for operating it, the plant 
having a doubly-fed asynchronous machine, a grid-sided con 
verter and a generator-sided converter both being controlled 
by a control means. In case of a grid fault the converters are 
controlled by at least one control module which (i) controls 
the torque and/or the active power and (ii) controls the reac 
tive current and/or the reactive power. 

19 Claims, 5 Drawing Sheets 
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1. 

METHOD FOR OPERATING AWIND POWER 
PLANT HAVINGADOUBLY-FED 

ASYNCHRONOUS MACHINE AND WIND 
POWER PLANT HAVINGADOUBLY-FED 

ASYNCHRONOUSMACHINE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

Not applicable. 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH 

Not applicable. 

BACKGROUND OF THE INVENTION 

The present invention relates to a method for operating a 
wind energy plant with a doubly-fed asynchronous machine 
and to a wind energy plant with a doubly-fed asynchronous 
machine. 

From WO 2005/027301 A1 a method is known for operat 
ing a frequency converter for a generator. The method relates 
to a wind energy plant with a frequency converter which 
comprises a converter connected to the generator and a con 
verter connected to the grid. Upon considerable decrease of 
the grid Voltage, the method provides that the Voltage in an 
intermediate link between the converters is reduced and that 
an output current of the grid-sided converter is increased. In 
addition, the operating frequency for controlling the grid 
sided converter can be reduced in order to increase the output 
current of the grid-sided converter. 

From WO 2004/067958 A1 a generator for a wind energy 
plant is known comprising a low-voltage control for going 
through grid faults. The control is provided in order to reliably 
feed power into the grid, wherein in particular the grid codes 
of the energy Supply companies shall be taken into account. 
The requirements are denoted “low voltage ride through” 
(LVRT) and demand that a wind energy plant shall continue to 
feed synchronously into the electric grid if a Voltage drop 
occurs in the grid. In order to comply with these requirements, 
it is proposed to vary the pitch angles of one or more rotor 
blades when a Voltage drop occurs. 

In the past, ever new gridcodes for wind energy plants were 
defined by the energy Supply companies, putting specific 
emphasis on the FRT-characteristics (“fault ride through') of 
the wind energy plants. FRT-characteristics of a wind energy 
plant denotes the wind energy plants ability to pass through 
a grid fault without shutdown or disconnection. Numerous 
different FRT-variants exist, again and again making adapta 
tion of the control of the wind energy plant a necessity. This 
over and over again requires a redesign of the control of the 
wind energy plant—in particular of the control of the con 
Verters—and a development of new control methods. As a 
result of the development time and the Subsequent testing of 
the newly adapted control, delays and costs are generated, 
conflicting with a flexible application of the wind energy 
plant. 

From I. Erlich et al., “Integration of wind power into the 
German high voltage transmission grid” published in Power 
Engineering Society General Meeting, 2007, IEEE, Jun. 24. 
2007-Jun. 26, 2007, pages 1 to 8, it is known for a doubly-fed 
asynchronous machine for a wind energy plant to control the 
rotor-sided converter and the grid-sided converter each with 
individual electrical parameters. Further, it is known from this 
document that a disconnection of the asynchronous machine 
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2 
from the grid is allowed only if the grid voltage falls below a 
predetermined Voltage-time-characteristic curve. 
The invention is based on the problem to provide a method 

for operating a wind energy plant with a doubly-fed asynchro 
nous machine, and Such a wind energy plant, which can easily 
be adapted to different FRT-requirements. 
The problem is solved by the method with the features of 

claim 1. The problem is also solved by a wind energy plant 
with the features of claim 18. Advantageous aspects of the 
invention are Subject to the dependent claims. 

BRIEF SUMMARY OF THE INVENTION 

The inventive method serves to operate a wind energy plant 
with a doubly-fed asynchronous machine, the wind energy 
plant comprising grid-sided and a generator-sided converter. 
Preferably, the converters are connected by a direct current 
link. Further, according to the invention, there is provided a 
control means controlling the converters. The inventive 
method in the regular operating mode comprises the step that 
the converters of the wind energy plant are controlled by the 
control means by means of command variables. According to 
the invention, in case of a grid fault, the converters are con 
trolled by at least one control module, which controls the 
torque and/or the active power and the reactive current and/or 
the reactive power by means of command variables such that 
a disconnection of the asynchronous machine from the net 
work will be performed only if the grid voltage falls below a 
predetermined Voltage-time-characteristic curve. According 
to the invention, the shape of the Voltage-time-characteristic 
curve is determined by a plurality of pre-selectable param 
eters in the at least one control module. The method uses a 
first command variable function which in case of fault pro 
vides a command variable for the torque and/or the active 
power. In case of fault, the first command variable function 
allows to provide command variables for the control at one or 
both converters. The control of the converters is performed in 
regular operating mode as well as in the case of fault through 
the command variables, so that for the converters, there is no 
structural difference in how they are controlled. The inventive 
method provides that the first command variable function for 
the torque and/or the active power comprises at least to basic 
functions. Of the basic functions, there is a first basic function 
determining the time progression of the set point for the 
torque and/or the active power following the occurrence of a 
fault, while the second basic function determines the time 
progression of the set point for the torque and/or the active 
power after completion of the fault. In this design of the 
control module for the first command variable function, the 
control module is divided into two basic functions in order to 
allow to more easily adapt the control module to different 
FRT-requirements. According to the invention, there is fur 
ther provided a second command variable function which 
provides the set point for the reactive power and/or reactive 
current. The second command variable function comprises 
two basic functions, a third basic function thereof determin 
ing the time progression of the set point for the reactive power 
and/or reactive current following the occurrence of a fault, 
and a fourth basic function thereof determining the time pro 
gression of the set point for the reactive power and/or reactive 
current after completion of the fault. 

In the inventive method, in addition to the conventional 
control means which controls the feed-in into the grid in a 
way known as such, there are provided at least two command 
variable functions which in the case of fault completely take 
over the control of the converters by means of command 
variables in order to comply with the FRT-requirements of the 
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grid code. When there is a change of the grid requirements, 
the advantage of Such a modular control of the wind energy 
plant is that, starting from the control in the regular operating 
mode, it is no longer necessary to re-engineer the entire 
control, but only to adapt one or a plurality of command 
variable functions with their basic functions for the case of 
fault. Because the Voltage-time-characteristic curve can be 
parameterized, it is made Sure that the command variable 
functions for the adaptation to different FRT-requirements 
can easily be adapted by a Suitable selection of the param 
eters. All in all, using a modular control which can be param 
eterized allows applying the command variable functions 
following a parameterization without interfering with the 
control processes. In this way, the development times and the 
necessary change-over times for a change in the FRT-require 
ments can be reduced considerably. 

According to a preferred aspect the first command variable 
function with a torque function and/or power function pro 
vides a torque set point and/or a power set point for the 
generator-sided converter. This advantageous aspect is based 
on the fact that in the FRT-requirements of the gridcode, there 
are also defined requirements to the active power generation 
(P) of the wind energy plant during and following grid faults. 
For the active power (P) the simple relation 

P=2....M 

applies, wherein n is the rotation speed and M the torque or 
the air-gap torque, respectively. In order to comply with pos 
sible given active power demands in a case of fault, defining 
a separate command variable function for the corresponding 
torque function in the case of fault has proven to be of advan 
tage. 

According to a preferred aspect, in the case of fault the 
second command variable function provides a set point for 
the torque and/or the active power to the grid-sided converter. 

In a preferred aspect, the grid Voltage is measured and a 
fault is detected if the grid voltage falls below a predeter 
mined discrimination threshold. A fault will be detected by 
the control means if the grid voltage falls by a predetermined 
absolute value so that the grid voltage falls short of a discrimi 
nation threshold for the case of fault. In order to prevent an 
untimely release of the case of fault, a fault will be detected 
only if the grid voltage falls below the threshold at least for a 
predetermined duration. The predetermined duration as well 
as the value of the threshold are parameters that can be set in 
the control dependent on the requirements of the grid code. 

According to an alternative aspect it is possible that a grid 
fault will be detected if a rotor current and/or an intermediate 
link voltage rises above a predetermined threshold. Therein, 
the rotor current is the current flowing into the electric circuit 
of the rotor. The intermediate link voltage is the voltage 
present in the direct current link between the generator-sided 
and the grid-sided converters. 

Preferably, the first basic function in a first time interval 
reduces the torque set point and/or active power set point 
preferably to a value close to Zero, and in a second, Subse 
quent time interval the set point is increased to a predeter 
mined minimum value. Advantageously, the minimum value 
is defined by parameters in the control module, so that it can 
easily be adapted. Preferably, the set point of the first basic 
function is dependent on a grid Voltage present in the case of 
fault. In a particularly preferred aspect, the dependency of the 
set point on the grid Voltage and/or the predetermined mini 
mum value of the first basic function is selected dependent on 
if a fault is present in all phases or in only one or two phases 
of the grid. That is, with regard to the parameters of the first 
basic function, it is distinguished whether a so-called sym 
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4 
metric fault or an asymmetric fault is present, wherein a fault 
in all three phases is denoted a symmetric fault and a fault 
affecting not all of the phases of the grid is denoted an asym 
metric fault. As a result of the additional differentiation of 
symmetric and asymmetric faults for the use of the sets of 
parameters suitable to this end, the first basic function pro 
vides a large spectrum in order to easily adapt the control 
module to different FRT-requirements. 
The second basic function, which determines the torque set 

point and/or the active power set point only after completion 
of the fault, begins at a predetermined point in time and 
increases the set point for the torque and/or the power starting 
from this point in time until it again corresponds to the nomi 
nal power and/or the nominal torque at a predetermined sec 
ond point in time. For the second basic function as well, the 
first and second points in time preferably are pre-selectable 
parameters. The parameters for the first and second point in 
time can be defined in the control module dependent on the 
number and/or duration of the preceding faults. 
By using the two basic functions of the first command 

variable function, the control module for the torque and/or 
active power set points can be adapted very easily to different 
Voltage-time-characteristic curves. 

In a particularly preferred aspect of the inventive method, 
the value of the second command variable function for the 
reactive current will be determined dependent on the absolute 
difference between the nominal grid Voltage and the grid 
Voltage during the fault. In this way it is made Sure that the 
wind energy plant will deliver the necessary contribution to 
support the grid in the case of fault. Further, it may be pro 
vided that the maximum set point for the reactive current 
during the fault is limited to a predetermined maximum value. 
By using the third and fourth basic functions for the second 
command variable function, it is possible to adapt the second 
command variable function to different Voltage-time-charac 
teristic curves as well. 

According to the invention, the problem is also solved by a 
wind energy plant with a doubly-fed asynchronous machine, 
the wind energy plant comprising a grid-sided converter, a 
generator-sided converter and a control means controlling the 
converters in regular operating mode by means of command 
variables. The control means of the invention comprises a 
fault detection module which in case of a grid fault triggers a 
control of the converters by means of at least one control 
module. The at least one control module controls the convert 
ers by means command variables such that a disconnection of 
the asynchronous machine from the grid does not happen as 
long as the grid Voltage does not fall below a predetermined 
Voltage-time-characteristic curve. By means of the command 
variables, on the one handa torque and/oran active power and 
on the other hand a reactive current and/or a reactive power is 
provided to the converters. The control of the inventive wind 
energy plant consists of a fault detection module and at least 
one control module in order to react to a fault in the grid, 
wherein the modular design of the control allows for an easy 
adaptation to different FRT-requirements. According to the 
invention, the shape of the Voltage-time characteristic curve is 
defined by pre-selectable parameters in the at least one con 
trol module. In this way, the modular control of the inventive 
wind energy plant can easily be re-parameterized and 
adjusted according to the FRT-requirements of the grid opera 
tors. First and second command variable functions comprise 
a plurality of pre-selectable parameters which define the time 
progression of the set points. 

Preferably, the inventive plant comprises a switch which is 
controlled by the fault detection module in order to discon 
nect the converters from the control means for the regular 
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operating mode, for example a plant management, and to 
connect them to the control modules. 

Preferably, the command variable functions again are 
divided into basic functions, one of them determining the set 
points during the fault (first and third basic functions) and 
another one after the fault (second and fourth basic func 
tions). 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

In the following a preferred embodiment of the invention is 
explained in greater detail. 

FIG. 1 shows the inventive design of a modular control for 
a doubly-fed asynchronous machine, 

FIG. 2 shows the conventional control of a doubly-fed 
asynchronous machine, 

FIG. 3 shows a voltage-time-characteristic curve defined 
by parameters, 

FIG. 4 shows the course of torque in the case of fault, 
FIG. 5 shows the first basic function for the course of 

torque in the case of fault, 
FIG. 6 shows the second basic function for the course of 

torque in the case of fault, and 
FIGS. 7a-7c show the course of grid voltage, reactive cur 

rent and torque in the case of fault. 

DETAILED DESCRIPTION OF THE INVENTION 

While this invention may be embodied in many different 
forms, there are described in detail herein a specific preferred 
embodiment of the invention. This description is an exempli 
fication of the principles of the invention and is not intended 
to limit the invention to the particular embodiment illustrated 

In a wind energy plant, the mechanical power of the rotoris 
transferred by the power train to the generator and converted 
therein into electric power. Therein, the generator 19 is 
coupled to the grid by two electric circuits. The stator circuit 
10 is coupled to the grid 12 directly. The rotor circuit 14 is 
coupled to the grid indirectly, through the frequency con 
verter 16. The task of the frequency converter 16 is to regulate 
the generator 19. Generally speaking, the energy is flowing 
from the mechanical energy of the rotor through the generator 
into the electric grid. Grid faults, for example Voltage drops, 
as a result of the connection of the generator to the grid take 
effect on the wind energy plant. The grid codes for wind 
energy plants therefore provide specific criteria for going 
through a grid fault without shutdown or disconnection from 
the grid of the wind energy plant. This behaviour of the wind 
energy plant is also named “fault ride through” (“FRT). 

Generator 19, frequency converter 16 and power train (not 
shown) as main components of the wind energy plant are 
coupled to the electric grid indirectly or directly. Dependent 
on the activities in the grid, the main components are there 
fore Subject to mechanical loads. For these reasons, it is 
necessary to define for the case of fault the FRT-behaviour 
and the control of the wind energy plant, respectively, in order 
to bring in line the mechanical and electrical loads of the wind 
energy plant with the requirements of the grid code. 

Before describing the inventive control of the wind energy 
plant in greater detail, the conventional control of a wind 
energy plant shall be illustrated briefly by means of FIG. 2. As 
mentioned earlier, the stator circuit 10 is directly connected to 
the grid 12. The rotor circuit 14 is also connected to the grid 
12 through the frequency converter 16. The frequency con 
verter 16 has a generator-sided converter 18 and a grid-sided 
converter 20. The converters 18, 20 are connected to one 
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6 
another by a direct current link 22. Each of the converters 18, 
20 is controlled by a pulse width modulation 24, 26. The 
control 28 of the frequency converter 16 provides a set point 
for the torque M* and a set point for the reactive current I* 
to the generator-sided converter 18. 

If in the following it is referred to torque M*, this may 
always be replaced by a set point for the active power P*. As 
well, the reactive current I* may always be replaced by a set 
point for the reactive power Q. 
The control 28 provides a set point for the reactive current 

I* to the grid-sided converter 20. 
With the control shown in FIG. 2, it is possible to separately 

adjust or regulate the reactive power and the torque, respec 
tively. The setpoints M* for the torque and I* for the reactive 
current serve as command variables and are generated within 
the control 28 of the frequency converter 16. Subsequently, 
pulse shapes corresponding to these set points are generated, 
leading to a three-phase Voltage for the rotor of the generator, 
causing the generation of a reactive power and a torque in the 
generator corresponding to the command variables. By 
means of the controllability of the asynchronous machine in 
terms of torque and reactive power, the technical prerequisites 
for reacting to the FRT-requirements are established. 

Because of the high real-time demands made on the FRT 
control, these need to be implemented close to the processes. 
Against this background, the FRT-methods up to now always 
were integral parts of the control 28. 

In the inventive control as shown in FIG. 1, another design 
and another functionality of the control arises. For a better 
overview, components in FIG. 1 Serving the same function as 
in the conventional control according to FIG. 2 are given the 
same reference numerals. In the inventive control 30, the set 
points M* and I* are applied as command variables to the 
control 30 in the regular operating mode. In FIG. 1, a control 
means 32 is provided for the regular operating mode. The 
control means 32 can be provided with general variables of 
the plant management from the outside (not shown), for 
example by a plant management of the wind energy plant. 
The set points M* and I* determined by the control means 

32 areapplied to the converters 18, 20 by means of controllers 
34, 36,38, wherein the pulse shapes required for controlling 
the converters are generated as well by pulse width modula 
tion 24, 26. The controllers 34, 36 and 38 perform a compari 
son with the actual values for the torque M and the reactive 
power I. In order to determine the actual values, a mea 
surement means 39 measures for example the rotor current 
and the stator Voltage. In a transformation means 41, these 
measured quantities of the actual values for the torque M. 
and the reactive power I are getting transformed. The 
transformation is performed dependent on the rotation speed 
of the generator (not shown). The controlled process variable 
for the controllers 34 to 38 is determined from the difference 
between actual value and set point. 
The controlled process variable for the set point of the 

torque M* is applied to the generator-sided converter 18, 
whereas the controlled process variable for the set point of the 
reactive current I* is applied to both converters 18, 20. 

In FIG. 1, a fault detection module 40 is provided which 
disconnects the converters 18, from the set points of the 
control means 32 and connects them to two control modules 
44, 46 by means of a switch 42. 
From FIG. 1 it becomes already apparent that by switching 

over of the fault detection module 40 it is possible to use a 
conventional control for the converters 18, 20 which is work 
ing independently of specific requirements for the case of a 
grid fault. Only in the case of fault, a Switching over is 
performed by the switch 42 and the control modules 44, 46 
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take over the task of the control means 32. Of the control 
modules, control module 44 is designed as a torque function, 
that is as a first command variable function, which in the case 
of fault provides a set point for the torque M*. The control 
module 46 is designed as a current function which in the case 
of fault provides a set point for the reactive power and/or the 
reactive current I*. In each of the control modules 44 and 46, 
there is retained a Voltage-time-characteristic curve 48 as 
exemplified in FIG. 3. The voltage-time-characteristic curve 
of FIG. 3 is defined by freely selectable support points 52 
which in the present example are connected by lines. The 
voltage-time-characteristic curve in FIG. 3 describes a so 
called “voltage funnel, wherein the requirements of the grid 
operators say that a disconnection of the wind energy plant 
from the grid is to be avoided as long as the grid Voltage is 
larger than the Voltage described by the Voltage-time-charac 
teristic curve 48. For the doubly-fed asynchronous machine, 
this means that the switch 50 of FIG. 1 must remain closed. 

The “voltage funnel given by the voltage-time-character 
istic curve 48 is characterized in that the wind energy plant in 
a very short time interval until til must remain connected to 
the grid even in view of a very extensive Voltage drop. In a 
second time interval from til to t2, the wind energy plant may 
disconnect from the grid only if the grid voltage is below the 
Voltage U. If the grid Voltage does not increase again at least 
linearly to a voltage U3 in a time interval from t2 to t3, the 
plant may be disconnected from the grid. In a Subsequent, 
longer period, the wind energy plant must be operated con 
nected to the grid if the grid Voltage is larger than Voltage U. 
By means of the support points 52 exemplified as crosses in 
FIG. 3, it is possible to generally define the voltage-time 
characteristic curve for the control. For example, suitable 
Support points may set the Voltages in the interval from til to 
t2 to a value defined by the grid code. 

The control of the control modules 44 and 46 is performed 
such that the set points M* and I* are determined so that the 
wind energy plant does not disconnect from the grid and 
meets the detailed requirements of the grid operators. 
The progression of the first command variable function as 

torque function 53 of the control module 44 is shown as an 
example in FIG. 4. In a first time intervalt at the beginning 
of which the grid fault occurs—the set point for the torque is 
set to Zero. In a second time interval to the set point for the 
torque is set to about 40% of the nominal torque. In a subse 
quent time interval extending from about 2.5 seconds to 2.7 
seconds, again a torque set point of Zero is applied to the 
generator-sided converter 18. In a Subsequent time interval, 
the set point for the generator-sided converter 18 is increased 
to the nominal value of the torque again, following approxi 
mately the course of an e-function. The torque function illus 
trated by FIG. 4 is dependent on the FRT-requirements as 
shown in the voltage-time-characteristic curve in FIG. 3. In 
order to better account for the torque function of FIG. 4 in the 
control module, the torque function is divided into two basic 
functions. 

FIG. 5 shows a first basic function describing the course of 
the torque 55 following the occurrence of a fault. The first 
basic function determines that the torque is lowered to a value 
of Zero at first, wherein the grid fault in FIG. 5 occurs at a 
point in time oft=1 S. After about 0.3 seconds, the set point for 
the torque is increased to a value of about 40% of the nominal 
torque. This value is retained in the control module and can be 
parameterized. 

FIG. 6 shows the progression of the second command 
variable function as torque function after the occurrence of 
the fault. With reference to the occurrence of the fault, 
approximately after 1.7 seconds a parabolic increase of the 
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torque set point to the nominal power is performed. When the 
first and second basic functions according to FIGS. 5 and 6 
are combined with each other, it is possible to control the 
torque in the case of fault by the torque function as first 
command variable function of the control module 44 in order 
to avoid a disconnection from the grid and to comply with the 
detailed requirements of the grid operators, respectively. The 
second command variable function as a current function for 
the reactive current is divided into parameterized basic func 
tions, which can be parameterized and combined with each 
other corresponding to the FRT-requirements, like the first 
command variable function. FIGS. 7a to C show the overall 
behaviour of the wind energy plant in a case of fault. In FIG. 
7a, the grid Voltage 54 is depicted, dropping at a point in time 
t=1 s for a duration of 0.375 seconds to a value of 15% of the 
grid voltage. In FIG.7b it is clearly visible that the torque 56 
of the wind energy plant is reduced to Zero directly after the 
occurrence of the fault and increased again after about 0.3 
seconds. With the ending of the reduced grid voltage, the 
torque of the wind energy plant is again lowered to Zero, in 
order to be increased again to the nominal torque after a 
defined period of time. Approximately four seconds after the 
occurrence of the fault, the wind energy plant again reaches 
the nominal torque. The feed-in of the reactive current starts 
directly with the occurrence of the fault. In the time interval in 
which the torque initially lowered is increased again, for 
compensation an increased reactive current 58 is fed-in, 
which is reduced again with completion of the fault. 
The above disclosure is intended to be illustrative and not 

exhaustive. This description will suggest many variations and 
alternatives to one of ordinary skill in this art. All these 
alternatives and variations are intended to be included within 
the scope of the claims where the term "comprising” means 
“including, but not limited to’. Those familiar with the art 
may recognize other equivalents to the specific embodiments 
described herein which equivalents are also intended to be 
encompassed by the claims. 

Further, the particular features presented in the dependent 
claims can be combined with each other in other manners 
within the scope of the invention such that the invention 
should be recognized as also specifically directed to other 
embodiments having any other possible combination of the 
features of the dependent claims. For instance, for purposes of 
claim publication, any dependent claim which follows should 
be taken as alternatively written in a multiple dependent form 
from all prior claims which possess all antecedents refer 
enced in Such dependent claim 1 f such multiple dependent 
format is an accepted format within the jurisdiction (e.g. each 
claim depending directly from claim 1 should be alternatively 
taken as depending from all previous claims). Injurisdictions 
where multiple dependent claim formats are restricted, the 
following dependent claims should each be also taken as 
alternatively written in each singly dependent claim format 
which creates a dependency from a priorantecedent-possess 
ing claim other than the specific claim listed in Such depen 
dent claim below. 

This completes the description of the preferred and alter 
nate embodiments of the invention. Those skilled in the art 
may recognize other equivalents to the specific embodiment 
described herein which equivalents are intended to be encom 
passed by the claims attached hereto. 

The invention claimed is: 
1. Method for operating a wind energy plant having a 

doubly-fed asynchronous machine, a grid-sided converter 
and a generator-sided converter both being controlled by a 
control means, the method comprising the following steps: 



US 8,692,399 B2 

in a regular operating mode the converters are controlled by 
the control means by means of command variables for 
the regular operating mode, 

in case of a grid fault the converters are controlled by at 
least one control module which (i) controls the torque 
and/or the active power and (ii) controls the reactive 
current and/or the reactive power by means of command 
variables such that a disconnection of the asynchronous 
machine from the grid will be performed only if the grid 
Voltage falls below a predetermined Voltage-time-char 
acteristic curve, wherein the shape of the Voltage-time 
characteristic curve is configured by a plurality of pre 
Selectable parameters in the at least one control module, 
wherein at least one first command variable function is 
provided which in the case of fault provides a command 
variable for the torque and/or the active power and which 
comprises at least two basic functions, a first basic func 
tion thereof determining the set point for the torque 
and/or the active power following the occurrence of a 
fault, and a second basic function thereof determining 
the set point for the torque and/or the active power fol 
lowing completion of the fault, and wherein at least one 
second command variable function for the reactive cur 
rent and/or the reactive power is provided which in the 
case of fault provides a command variable for control 
ling of at least one of the converters and which comprises 
at least two basic function, a third basic function thereof 
determining the set point for the reactive power and/or 
the reactive current following the occurrence of a fault, 
and a fourth basic function thereof determining the set 
point for the reactive power and/or the reactive current 
following completion of the fault. 

2. Method according to claim 1, characterized in that in the 
case of fault the generator-sided converter is controlled 
according to the first command variable function. 

3. Method according to claim 1, characterized in that in the 
case of fault the grid-sided converter and/or the generator 
sided converter are controlled according to the second com 
mand variable function. 

4. Method according to claim 1, characterized in that the 
grid Voltage is measured and a fault is detected if the grid 
voltage falls below a predetermined discrimination threshold. 

5. Method according to claim 4, characterized in that a fault 
is detected only if the grid voltage falls below the discrimi 
nation threshold for at least a predetermined time duration. 

6. Method according to claim 1, characterized in that a fault 
is detected if a rotor current and/or an intermediate link volt 
age rises above a predetermined threshold. 

7. Method according to claim 1, characterized in that the 
first basic function in a first time interval reduces the torque 
set point and/or active power set point, and in a second time 
interval increases the set point to a predetermined minimum 
value which is Smaller than or equal to the nominal power or 
the nominal torque of the wind energy plant, respectively. 

8. Method according to claim 7, characterized in that the 
predetermined minimum value can be parameterized. 

9. Method according to claim 1, characterized in that the 
first basic function provides the torque set point and/or active 
power set point dependent on a grid Voltage present in the case 
of fault. 

10. Method according to claim 8, characterized in that the 
dependency on the grid Voltage and/or the predetermined 
minimum value of the first basic function is selected depen 
dent on if a fault is present in all phases or in only one or two 
phases of the grid. 

11. Method according to claim 5, characterized in that the 
second basic function increases the set point for the torque 
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10 
and/or the power beginning at a first point in time until the set 
point corresponds to the nominal torque and/or the nominal 
power of the wind energy plant at a predetermined second 
point in time. 

12. Method according to claim 11, characterized in that the 
first and the second points in time can be parameterized in the 
control module. 

13. Method according to claim 11, characterized in that the 
first and the second points in time can be parameterized in the 
control module dependent on the number and/or the duration 
of the preceding faults. 

14. Method according to claim 1, characterized in that the 
second command variable function will provide a time pro 
gression of the set point for the reactive current and/or the 
reactive power if the absolute difference between the nominal 
grid Voltage and the grid Voltage during the fault is larger than 
a predetermined difference value. 

15. Method according to claim 14, characterized in that the 
second command variable function for the set point of the 
reactive current is determined dependent on the absolute dif 
ference between the nominal grid Voltage and the grid Voltage 
during the fault. 

16. Method according to claim 14, characterized in that the 
maximum set point for the reactive power during the fault is 
limited to a predetermined maximum value. 

17. Method according to claim 14, characterized in that the 
second command variable function and its parameters are 
selected dependent on if a fault is present in all phases or in 
only one or two phases of the grid. 

18. Wind energy plant with a doubly-fed asynchronous 
machine, the wind energy plant comprising a grid-sided con 
Verter, a generator-sided converter and a control means con 
trolling the converters by means of set points, characterized in 
that 

at least two control modules are provided, a first control 
module thereofproviding a first command variable func 
tion for controlling the grid-sided and/or the generator 
sided converter during a grid fault, 

a second control module thereof providing a second com 
mand variable function for controlling the grid-sided 
and/or the generator-sided converter during a grid fault, 

the control means comprises a fault detection module 
which triggers a control of the converters by means of at 
least one control module, 

wherein a Voltage-time-characteristic curve is retained in 
the control modules and the control modules control the 
converters such that a disconnection of the asynchro 
nous machine from the grid will be performed only if the 
grid Voltage falls below a predetermined Voltage-time 
characteristic curve, and each control module comprises 
a plurality of pre-selectable parameters which define the 
shape of the Voltage-time characteristic curve and/or of 
the command variable functions, 

further characterized in that the first command variable 
function comprises at least two basic functions, a first 
basic function thereof determining the set point for the 
torque and/or the active power following the occurrence 
of the fault and a second basic function thereof deter 
mining the set point for the torque and/or the reactive 
power following completion of the fault, and 

further characterized in that the second command variable 
function comprises at least two basic functions, a third 
basic function thereof determining the set point for the 
reactive power and/or reactive current following the 
occurrence of the fault and a fourth basic function 
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thereof determining the set point for the reactive power 
and/or the reactive current following completion of the 
fault. 

19. Wind energy plant according to claim 18, characterized 
in that a switch is provided which is controlled by the fault 5 
detection module, the Switch disconnecting the converters 
from the control means and connecting the converters to the 
control modules. 
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